INTRODUCTION {#sec1-1}
============

The causes of maxillofacial injuries vary from one country to another and also within the same country depending on socioeconomic, cultural, and environmental factors and level of infrastructural development, especially roadways and traffic regulations.\[[@ref1]\] Behavioral practices, for example, usage of psychoactive substances and alcohol consumption, will also modify causes of maxillofacial injuries.\[[@ref2]\] Major causes of maxillofacial injuries locally are motor vehicular accidents,\[[@ref3]\] gunshot injuries,\[[@ref4][@ref5]\] and assault.\[[@ref6]\] Other etiologies such as falls, sports, animal-inflicted injuries, and industrial trauma are rare. Although industrial trauma is a well-recognized etiology of maxillofacial injuries,\[[@ref1]\] entanglement of clothing into the conveyor belt of local grinding machine has not been reported in the literature. We report two cases of such managed in a tertiary referral center in the northwest region of Nigeria.

CASE REPORTS {#sec1-2}
============

Case 1 {#sec2-1}
------

A 12-year-old girl was referred to our facility from a general hospital on May 1, 2014, on account of moderate head injury and maxillofacial injuries. The patient was sent on errand by parents to grind grains when her apparel got trapped into the conveyor belt of the machine. She was slammed on the ground and lost consciousness immediately for about 5 min. There was bleeding from the mouth and swelling over the mandible. On general examination, the Glasgow Coma Scale (GCS) was 12. She was not pale, acyanozed, and afebrile. Blood pressure on presentation was 100/60 mmHg. Posterior-anterior view of the skull and the left and right oblique lateral views of the mandible confirmed the diagnosis of mandibular fracture between lower right first and second molar. No associated soft-tissue injury \[[Figure 1a](#F1){ref-type="fig"}\].

![(a) Clinical photograph of Case 1 patient without soft-tissue injuries. (b) Clinical photograph showing intraoperative fixation of fracture site. (c) Postoperative check radiograph showing intact miniplate and miniscrews of Case 1](JETS-9-81-g001){#F1}

Urinalysis revealed hematuria, proteinuria, and bilirubinuria. An incidental finding of acute glomerulonephritis was made. Full blood count and blood chemistry were within normal range. The pediatric nephrologist was invited and was managed for 5 days with antibiotics. Following resolution of the acute glomerulonephritis, she was planned for open reduction and rigid internal fixation under general anesthesia on May 15, 2014. A 2.0 mm titanium plate and 9 mm long titanium screws were used to fix the fracture site following Champy technique (using six screws at lower border and four screws at upper border) \[[Figure 1b](#F1){ref-type="fig"}\]. Postoperative management was uneventful. Postoperative check radiograph shows intact miniplate and miniscrews \[[Figure 1c](#F1){ref-type="fig"}\]. She was discharged home on May 19, 2014.

Case 2 {#sec2-2}
------

A 16-year-old girl was referred from specialist hospital on April 11, 2015, with a 6 hours history of the right arm injury and maxillofacial injuries following accidental entrapment of her apparel in the conveyor belt of grinding machine when she went to grind grains for family meal. She was slammed on the ground; however, there was no loss of consciousness. GCS on presentation was 15. Following examination and investigations, a diagnosis of right undisplaced zygomatic complex fracture, the left angle fracture of the mandible, and the right body fracture between lower right canine and first premolar \[[Figure 2a](#F2){ref-type="fig"}\] and the right radio-ulna fracture was made. No associated soft-tissue injury \[[Figure 2b](#F2){ref-type="fig"}\]. Full blood count, urinalysis, and blood chemistry were all within normal range. Intermaxillary fixation was done under local anesthesia and conscious sedation using upper and lower arch bars and tie wires on April 15, 2015, and discharged home the same day \[[Figure 2c](#F2){ref-type="fig"}\].

![(a) Preoperative radiograph of Case 2 showing fracture sites. (b) Clinical photograph of Case 2 patient without soft-tissue injuries. (c) Postoperative clinical photograph showing intermaxillary fixation of Case 2](JETS-9-81-g002){#F2}

DISCUSSION {#sec1-3}
==========

Trauma was estimated to have caused 10% of all deaths occurring in 1990 worldwide.\[[@ref7]\] The details of trauma epidemic vary significantly from locations to location. The causes of traumatic death in the developed world are different to those in the developing world. Regardless of this variation, trauma remains the third largest cause of death in all regions of the world.\[[@ref8]\] Occupational and/or industrial causes of maxillofacial injuries are well-established etiology of facial injuries.\[[@ref1]\] In the developed countries, incidence has reduced due to changing pattern of workforce from construction and manufacturing to civil service. Even within the primary industries, administrative and managerial workers now form a larger proportion of the workforce.\[[@ref9]\] Republic of Korea reported a total of 116 deaths identified as accidents caused by machinery and by cutting and piercing instruments in 1998.\[[@ref10]\] In Nigeria and Sub-Saharan Africa, statistics on industrial causes of maxillofacial trauma is still scarce.

Common injuries associated with machines are crushing, cutting, shearing, puncturing, abrasion, burns, tearing, stretching, or a combination of two or more of these. Other common injuries include electric shock, hearing loss, and chemical injury.\[[@ref11]\] Injuries or harms to people by machinery include coming into contact or entanglement with parts of a machine or plant, for example, a worker being drawn into a machine or item of plant or being drawn into a position where they might sustain further injury; being caught between a moving section of machine or plant; coming into contact or entanglement with material being used in the machine or plant to manufacture a product; being caught between a machine, plant, machine part or plant part and a fixed structure such as a wall, column, or fixed machine; being struck by parts of the machine or plant during its failure or break-up; being struck by material ejected from the machine or item of plant; and being struck as a result of a release of potential energy in machine components or materials being processed.\[[@ref11]\]

Entanglement involves being caught in a machine by loose items such as clothing, gloves, ties, jewelry, long hair, cleaning rags, bandages, or rough material being fed into the machine.\[[@ref11]\] The types of body contact that may lead to entanglement include contact with a single rotating surface, being caught on projections or in gaps, contact with materials in motion, contact between counter-rotating parts, contact between rotating and fixed parts and contact between rotating and tangentially moving parts, for example, a power transmission belt and its pulley, a chain and chain wheel, a rack and pinion, a conveyor belt and any of its pulleys, and a rope and its storage reel.\[[@ref11]\]

Although entanglement of loose clothing in the conveyor belt of the machine was the etiology of trauma in this case series, the mechanism of injury defers. While it is expected that entanglement will cause the victims to be trapped in between the machinery, the patients were rather slammed to the ground. Therefore, common injuries associated with machines such as crushing, cutting, shearing, puncturing, abrasion, burns, tearing, and stretching were not seen in both patients \[Figures [1a](#F1){ref-type="fig"} and [2b](#F2){ref-type="fig"}\]. We then concluded that this mechanism of injury is unique and should be classified as a rare mechanism of maxillofacial injuries.

In northern part of Nigeria, majority of the population are Muslims, therefore, wearing of loose garment is part of the culture. Some countries, such as Saudi Arabia and Qatar, do enforce a dress code. Women there are expected to cover their hair and wear some sort of loose fitting, full-length garment over their clothes. However, for the majority of Muslim women around the world, to cover, or not to cover, is a freely made choice. In northern part of Nigeria apart from religious inclination about wearing the loose apparel, it also has cultural background as non-Muslims do wear them to blend into the society. With this religious and cultural value about wearing loose apparel and the potential danger of entanglement injury in machineries, there should be proper protection to safeguard the lives of users. Anecdotal reports have identified entanglement injury as a sub-mechanism in motorcycle-related road traffic crash were the loose apparel get entangled in the spokes of the motorcycle tire.

To start addressing the risks from entanglement injuries from machineries, workers should not wear loose clothing or jewelry and must tie back long hair or wear head covering.\[[@ref11]\] However, this measure may be difficult to enforce due to the religious and cultural background about the use of loose apparel in northern part of Nigeria. Other appropriate measure that will be suitable in this circumstance is the use of physical barriers. Many of the types of hazards including entanglement injury can be effectively managed by the installation of physical barriers.\[[@ref11]\] The primary function of a guard is to provide a physical barrier between a worker and the dangerous parts of machinery or plant. When selecting controls such as guards, careful attention to design and layout can drastically reduce many of the risks to safety and health. The range of guards includes, but is not limited to, permanently fixed physical barriers, interlocked physical barriers, physical barriers securely fixed in position, and presence-sensing systems.\[[@ref11]\] Sufficient physical barriers or fences securely fixed in position using fasteners, or other suitable devices may prevent access to dangerous areas, especially in the local setting as in our case series. Any access points through the barrier, for example, gates and doors, should be secured with a lock or interlocking system. Interlocked guards are suitable for pulleys and drives.\[[@ref11]\] In some cases, a hinged section may be appropriate to enable access during machine setting. Such control measures should be designed and installed so that a tool is required to remove and replace a guard.\[[@ref11]\]

CONCLUSION {#sec1-4}
==========

Entanglement injury from local machinery utilizing conveyor belt is a rare possible cause of maxillofacial injury, and the community should be aware of this. Adequate protection of these machineries using barriers should be encouraged.
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